Type II restriction endonucleases.
Type II restriction endonucleases have emerged as important paradigms for the study of protein-nucleic acid interactions. This is due to their ability to catalyse phosphodiester bond cleavage with very large rate enhancements while also maintaining exquisite sequence selectivities. The principles and methods developed to analyze site-specific binding and catalysis for restriction endonucleases can be applied to other enzymes which also operate on nucleic acids. This paper reviews biochemical and structural approaches to characterization of these enzymes, with particular attention to the multiple crucial roles of divalent metal ions, the possibilities for use of alternative substrates in binding and catalytic experiments, the strategies for exploring the detailed chemistry of phosphoryl transfer, and the use of X-ray crystallography to provide descriptions of conformational pathways at specific, nonspecific, and noncognate DNA sites.